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In patients with eczematous allergy it is practicable by electrophoresis of the
provoking substance to produce local eczematous reactions quite similar to those
that can be elicited with ordinary patch tests. The method is particularly suit-
able in dealing with metal salts and other dissociated compounds and, for one
thing, it offers the advantage that the skin area involved is uncovered so that
the reaction can be followed throughout its course. In this way, moreover, it is
also easy to ascertain the influence of various physical and chemical agents upon
the reaction by exposing a limited part of the field to the influence of the agent
in question before as well as after the electrophoresis.
In a preceding paper (4) it has been shown that moderate freezing with carbon
dioxide snow or ethyl chloride weakens or abolishes the eczematous reaction;
also the conditions observed on repeated exposure to the action of the provoking
substance are elucidated. In the following, an account will be given of the re-
sults from some experiments with other physical agents, namely, heat, ultra-
violet light, X-rays and a-rays, as well as the results obtained with various chem-
ical agents.
As a rule, the experiments were performed as follows: on eczematous allergies
the electrophoresis was carried out by means of a round lead electrode covered
by filter paper and measuring about 3 cm. in diameter. After a preliminary ex-
periment, the concentration of the solution employed, the strength of the cur-
rent and the period of application were adjusted so as to produce in the experi-
ment proper a suitable, not too strong, eczematous reaction. The various exposures
were made on square areas (about 1 sq. cm.) within the round field covered by
the electrode, most often immediately after the electrophoresis—though, in
some cases, also a shorter or longer time before or after the electrophoresis.
Among the physical agents examined, slight burning of the skin (500_550
in one minute) and ultraviolet light proved to have a similar weakening effect
on the eczematous reaction as had been observed on freezing. For the ultra-
violet effect a strong erythema dose is required, while weaker radiation had no
distinct effect, and stronger radiation produced vesiculation, which compromised
the evaluation of the effect. This "inhibiting" effect, which is seen both when
irradiation is given immediately before and after the electrophoresis, resembles
the effect from freezing and burning in not being quite constant though demon-
strable in most cases. As to the nature of this effect, so far this can merely be
based on assumptions. Possibly it may be explained as attributable to entirely
physical alteration in the structure of the more superficial layers of the skin;
but, on the other hand, it may perhaps be associated with some damage to the
epidermis cells, resulting in their lowered reactivity.
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The X-radiation was performed with the soft "Bueky" rays in doses of up to
1000 r, from 1 to 5 days before the electrophoresis, in some instances immediately
before, and in some instances after this. In no instance have these experiments
shown any effect on the eezematous reaction. For fl-radiation, the radio-active
preparation P32 was employed, being applied by means of 1 sq. cm. patches of
filter paper imbibed with P32 in suitable concentration (up to 10 Mc. per sq. cm.)
and placed on the skin like "patch tests". In these experiments the conditions
differed from those in X-radiation, among other features, in that the skin was
kept under constant radiation throughout the development of the eczematous
reaction. Therefore, they are of particular interest in the elucidation of the hy-
pothesis which assigns to the lymphocytes a decisive role as "transmitter" of
the eczematous allergy. For, while the X-rays affect only those lymphocytes that
are present in the skin at the moment of irradiation, P32 has, in addition, a chance
of acting upon the lymphocytes that emigrate from the blood vessels to the skin
during the development of the eczematous reaction—w-hich indeed constitutes
a characteristic and early component in the histologic picture of the eczema.
Just like the results from employment of X-rays, however, the outcome of the
experiments with P32 has also been altogether negative.
Among the many chemical substances I have examined for their influence on
the eczematous reaction, by using them for patch tests, or by painting them on
the skin, or, in some cases, by injecting them intracutaneously, some have oc-
casionally shown an inhibitory effect. This applies to strong acids and bases,
strong solutions of various salts of heavy metals, besides to phenol and thymol.
Indeed, all these substances are markedly toxic to the protoplasm, and as the
"inhibitory" effect is seen only on their employment in concentrations producing
visible toxic damage to the normal skin too, it cannot be decided whether the
effect we observed is due entirely to alterations in the structure of the skin or
whether it be attributable also to a toxic effect upon the epidermal cells.
One of the substances belonging to this category, however, is worthy of par-
ticular mention, namely arsenic. On intracutaneous injection, As203 in 0.1 %
solution in saline produces a distinct "inhibition" of the eczematous reaction,
whereas controls on normal skin give merely insignificant redness. Here, then,
it seems more likely that a toxic effect upon the cells is the cause of the "inhibi-
tion". On epicutaneous application of arsenic, it has not been possible to produce
any "inhibition".
As is well known, arsenic is a substance that inhibits many enzymatic processes.
The aforementioned positive results on "inhibition" of eczematons reactions,
therefore, naturally led to examination of several substances with relation to
enzymie reactions—in particular, various "inhibitors". Among other substances,
these experimental studies included mono-iodo-acetie acid, nitrated mustard
gas, ehloracetophenone, HCN, sodium salicylate, ascorbic acid, heparin, eserine,
glutathione. The two first-mentioned substances belong to the so-called "vesi-
cants", that is, substances which in suitable concentration produce vesiculation
on the skin, presumably by inactivation of certain S.H.-enzymes. When applied
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in weaker concentrations that do not produce any visible changes in normal skin,
these substances had no effect on the eczematous reaction. Nor did any of the
other substances examined have any such effect. But, even though the experi-
ments within this field have hitherto turned out negative, they still undoubtedly
ought to be continued with the use of many other, as yet untested, substances
affecting enzymes. For many observations indicate that enzymes play some role
in the development of the allergic eczematous reaction.
Among the substances which have been employed therapeutically in allergic
eczema, mention is to be made first of some experiments with antihistaminic
drugs. Three of these—paradryl, anthisan and thephorin—were tried by appli-
cation of patch tests with the proprietary ointment containing these substances
and applied immediately after the electrophoresis. They were tested simul-
taneously in 10 cases, none of which showed any inhibition of the eczematous
reaction from any of these substances. Under these conditions, no doubt, the
skin-penetrating capacity of ointments is greater than on ordinary inunction,
and the negative result indicates that the inhibitory effect on the eczematous
allergic reaction that many clinicians still ascribe to these substances can hardly
be a reality.
A priori, considerable interest was attached to the experiments with hydro-
cortisone acetate, as this substance employed in the form of ointment has given
some promising clinical results in cases of allergic and other eczemas, as is evi-
dent from the findings reported by Sulzberger, Witten and Smith (6), and con-
firmed by other investigators. I have tested the original ointment manufactured
by Merck and—in order to look into any possible significance of the base of the
ointment—4 other ointments containing 2.5% hydrocortisone acetate in 1)
vaseline, 2) an o/w emulsion, 3) a w/o emulsion, 4) carbowax. The ointments
were applied as patch tests immediately after the electrophoresis. In most of the
cases the result was negative. Only in 2 cases was there a distinct, although mod-
erate, "inhibition"—both times most pronounced for the carbowax ointment.
This uncertain effect may possibly be due to the circumstance that hydrocortisone
does not readily penetrate the skin—as is well known, the best therapeutic re-
sults are obtained in palpebral and anal eczemas where the skin is particularly
thin. Undoubtedly, I think, it should be tried whether a stronger effect in the
depth might not be obtained by employment of some other base for the oint-
ment or, possibly, by addition of some particular substance to the ointment.
Further, it should be investigated whether it might not be possible to prepare
a more penetrating but still active ointment by altering the composition of the
hydrocortisone. Some experiments in this field have already been reported by
Goldman et al. (1) but so far with negative results.
When injected intracutaneously, hydrocortisone has a distinct effect as
demonstrated, among others, by Sidi, Bourgeois-Gavardin and Plas, and Gold-
man et al. (2, 3). In the electrophoresis experiments, too, injection of 0.1 ml.
hydrocortisone suspension (Merck) produced a distinct "inhibition" extending
well beyond the site of the injection. Injection of the suspension three days prior
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to the electrophoresis produced a wider "inhibition" than did injection immedi-
ately after. The "inhibition" can hardly be due to an entirely physical effect of
the crystals as a suspension of testosterone crystals—which physically as well as
chemically are rather near-related to hydrocortisone—produce no such "inhibi-
tion".
In some cases the hydrocortisone injection gave no inhibition at once. But
during the healing of the eczematous reaction an interesting phenomenon was
observed: the healing commenced and proceeded more rapidly at and around the
site of injection. Whether this effect is specific, i.e., aimed against the allergic
reaction itself, is still unsettled. Some control tests were carried out with reac-
tions after carbon dioxide freezing and ultraviolet irradiation. Intracutaneous
injection of hydrocortisone in these cases showed no inhibition of the freezing
reaction as compared to the freezing reaction without such an injection. In 2
cases of ultraviolet light reaction there was a distinct, though slight, bleaching
at and around the site of injection.
Since the site of a fully developed eczematous reaction is probably more
permeable to hydrocortisone than is the normal skin, another experiment was
carried out in which the patch test with hydrocortisone ointment was applied
to the fully developed eczematous reaction, and the patches and controls with
the ointment bases were left on for two days. In most of the cases included in
this experiment the healing in the area treated in this way was accelerated sig-
nificantly as compared to the surrounding skin.
SUMMARY
Electrophoretic patch tests are employed in the present studies on the in-
fluence of various physical and chemical agents upon the eczematous allergic
reaction.
Slight freezing, slight burning arid ultraviolet radiation have a distinct
inhibitory effect on the reaction, whereas X-rays (Bucky rays) and continuous
3-radiation (P32) have not inhibited the reaction.
Various substances toxic to protoplasm, employed in toxic concentrations,
have an inhibitory effect on the reaction but they also cause such marked change
in normal skin as to make it impossible to estimate their effect on the eczematous
reaction. On intracutaneous injection, As2O3 produces inhibition of the reaction
even when it is employed in concentrations so low that it affects the normal
skin but slightly. A number of substances playing a role in enzymatic processes
are found to have no effect on the eczematous reaction.
Among substances employed therapeutically, antihistaminic ointments are
found to have no effect on the eczematous reaction, whereas hydrocortisone in
the form of ointment has shown a slight inhibitory effect in a few instances.
On intracutaneous injection, hydrocortisone is found to have a distinct inhibi-
tory effect. These results suggest very strongly that extensive experiments should
be carried out to obtain a better penetration of hydrocortisone in the skin, either
through changes in the base of the ointment or by synthesis of more easily soluble
substances with the same effect as that of hydrocortisone.
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FIG. 1 FIG. 2
FIG. 1. Eczematous reaction after electrophoresis of quinine hydrochloride. Carbon
dioxide freezing without pressure immediately after electrophoresis on 4 sq. areas for 2,
4, 8 and 16 sec. Distinct inhibition after 8 sec. (below, to the right), slight inhibition after
4 sec. (below, to the left), no distinct effect after 2 sec. (above, to the left )and 16 sec. (above,
to the right).
FIG. 2. Eczematous reaction after electrophoresis of HgCl1. Ultraviolet irradiation of a
square area immediately before electrophoresis. Almost complete abolition of eczema re-
action in this area.
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FIG. 3 FIG. 4
FIG. 3. Eczematous reaction after electrophoresis of NiC11. Intracutaneous injection of
As1Oa—0.1% above, 0.01% below—immediately after the electrophoresis. Distinct inhibi-
tion above; no distinct effect below.
FIG. 4. Eczematous reaction after electrophoresis of NiC11. Immediately after the dcc-
trophoresis, 4 patches applied with 2.5% hydrocortisate acetate in 1) vaseline (above, to
the left), 2) \V/O emulsion (above to the right), 3) carbowax (below to the left) and 4) 0/w
emulsion (below to the right). Moderate inhibition of reaction, strongest for the carbowax
preparation.
FIG. 5. Eczematous reaction after electrophoresis of NiCl1. Above, intracutaneous in-
jection of 0.1 ml. hydrocortisate acetate suspension (Merck) 3 days before experiment;
below injection of the same dose after electrophoresis. In both places, distinct inhibition,
stronger above, with peculiar "offshoots" (spreading by way of the lymphatics ? ).
